The accuracy in measuring the physical properties of any crude oil has become a very difficult task because the price of crude oil in the global market depends on it in addition to the process of producing lubricating oil , chemical products and refinery. Accordingly, this research effort focuses on comparative study of Libyan crude oil (El-Wafa field) by measuring the physical and some chemical properties experimentally and by Aspen HYSYS V8.4 programs. Also, test the possibility to know the volume percentage of the production of lubricants from this crude oil by the two methods mentioned above. Test carried out on these measurements practically and theoretically the physical properties are include: normal boiling point, pour point, Specific gravity (Sp. gr.), standard density (API), dynamic viscosity ) ( , kinematics viscosity ) ( , molecular weight, Acentric factor and Watson factor (K or K w ). Some chemical properties have also been experimentally measured, for example the sulphur content ( wt.%), Asphaltenes content( wt.%) , water and sediment content (vol.%), Conradson carbon residue ( wt.%) , salt content (as NaCl, mg\L), ash content(wt. %) and metals content ( wt.%). The results from the tests showed that, there is a very small convergence between the results of calculations of physical properties by use this modern software with experimental measurements in the lab to the crude oil of El-Wafal field up to 99% and this blend is not suitable for production the lubricated oil at atmospheric distillation column. Also, the results observed that's the useful mole percentage of lubricated oil cutoff has volume percentage range not significant from 1 to 1.8% for this type of Libyan crude oil. Through practical and theoretical results possible to classify this type of crude oil as Brent mix according to the global market for the sale of crude oil, which is characterized by its lack of sulfur element and metals in addition to its standard relative density API is very high more than 55. Key word :( physical properties of crude oil, chemical properties of crude oil ,Aspen HYSYS V8.4 and Libyan crude oil)
1-Introduction:
It is important to determine the physical and chemical characterizations of crude oil through a crude oil assay, since they are used in different areas in the petroleum refining industry. The most common applications of petroleum assays are:
• To supply engineering companies with detailed crude oil analyses for their process design of petroleum refining plants.
• To determine if during refining the crude oil will meet environmental and other standards.
• To provide extensive detailed experimental data for refiners to establish the compatibility of a crude oil for a particular petroleum refinery.
• To anticipate if the crude oil will fulfill the required product yield, quality, and production.
• To help refiners to make decisions about changes in plant operation, development of product schedules, and examination of future processing ventures.
• To facilitate companies' crude oil pricing and to negotiate possible penalties due to impurities and other no desired properties. A crude oil assay is a compilation of laboratory (physical and chemical properties) and pilotplant (distillation and product fractionation) data that characterize a specific crude oil. Assay analyses of whole crude oils are carried out by combining atmospheric and vacuum distillation units, which when combined will provide a true boiling -point (TBP) distillation. These batch distillation methods, although taking between 3 and 5 days, allow the collection of a sufficient amount of distillation fractions for use in further testing. The values of the distillation ranges of the distilled fractions are usually defined in the following On the basis of their refinery product classifications. The most common distillation ranges used in international assays of crude oils are reported in Table 1 . There are various types of assays, which vary considerably in the amount of experimental information determined. Some include yields and properties of the streams used as feed for catalytic reforming (naphtha) and catalytic cracking (gas oils). Others give additional details for the potential production of lubricant oil and/or asphalt. At a minimum, the assay should contain a distillation curve (typically, TBP distillation) for the crude oil and a specific gravity curve. The most complete assay includes experimental characterization of the entire crude oil fraction and various boiling -range fractions. Curves of TBP, specific gravity, and sulfur content are normal data contained in a well -produced assay. It is clear that light and heavy crude oils have remarkable differences. Heavy petroleum is characterized by low API gravity, large amounts of impurities, and low distillates yields; light petroleum is of much better quality. In general, the lower the API gravity (i.e., the heavier the crude oil), the higher the impurities content and the lower the distillates yield. Such properties ASPEN HYSYS along with other process simulators facilitate the design, sizing, simulation and optimization of a chemical process, a refinery plant and the required equipment. ASPEN HYSYS and ASPEN PLUS are extensively used in the industries since they help chemical and petroleum engineers in two major fields: Design and Operation [3] . It is not easy to make changes in an operating plant without taking the risks of emergency shut-down in case of sudden changes in feed, temperature, pressure etc., which may lead to lose the quantity and quality of the products and even worse, to put in danger the worker's safety. These simulators; e.g. ASPEN PLUS, ASPEN HYSYS, PRO II, CHEMCAD etc. are being widely used in chemical, petrochemical, oil and gas industries, pulp and paper, mining, pharmaceutical, biotechnology and power plants. HYSYS like other simulators; e.g. Aspen Plus, PRO II, CHEMCAD, will use typical steps of modeling together with its comprehensive library to model and simulate a process and equipment design, sizing, optimization and so on at different levels. Several soft-wares have been developed for the petroleum industries. ASPENTM HYSYS is one such software which is widely accepted and used for refinery simulation. ASPENTM HYSYS performs the oil distillation calculation through detail plate by plate calculation. This calculation includes generating pseudo components from the ASTM D86 data and generating properties from them. ASPEN HYSYS contains an oil manager which organizes the data for the pseudo-components separately. From the very beginning of simulation, refinery was of great interest. The vast simulation scopes for refineries were studied by Koenig [4] . In Koenig [4] , long-term planning and day-to-day planning of crude oil refinery was analyzed by linear programming technique and modern operations research was used to discuss the optimization methods. Simulation on petroleum refinery waste treatment process was studied in Hoffman [5] . The corrosive environment of oil refinery was simulated and several problems disturbing safety operations in the units were studied by Hitoshi [6] et al.
For optimizing the crude oil operations, different solution approach was discussed in Reddy [7] . Simulation is a useful tool to study the output by a major change in the traditional design of a fractionation column. This type of study has not been done before in Bangladesh according to the author's knowledge. Many studies have been published related to crude distillation unit (CDU) study with reference to refinery planning and scheduling [8] - [10] , estimation of product properties [8] - [9] and process control, modeling, simulation and optimization [10] - [15] . Optimization of a crude distillation unit using a binary feed was carried out on the basis of the gross profit instead of the costs inferred by energy and raw materials [13] . An atmospheric distillation unit subjected to transient behavior due to changes in the operating conditions can be improved by a suitable control strategy to obtain better operations [14] . An expert system was designed for a CDU to predict the product flow and temperature values by minimizing the model output error by genetic algorithm framework and maximizing the oil production subjected to control parameters [15] . Previously, straight run temperatures have been applied on every type of crude in order to optimize a crude distillation system. The objective of this article is study a detailed difference of the crude cut points to approach the physical properties by use the Aspen HYSYS Program and laboratory equipment's. There is a study can be regarded valuable for the operations personnel concerned with the planning and scheduling of the crude feed involving the blending of different crudes to reduce the supplydemand gap of the refinery products. It deals with a crude distillation unit modeled in Aspen HYSYS environment. The methodology devised for the crude optimization is based on a design of experiments technique known as Taguchi method [16] . Refining engineers analyze the True Boiling Points (TBP) curves of the cuts present to determine the behavior of the crude distilled and various saleable products [17] .
Experimental method:
Standard ASTM D-2887 is a simulated distillation standard up to approximately 540°C (1,000°F) atmospheric equivalent boiling point. However, recent efforts have focused on extending the range up to 800°C (1,470°F) . This test method is one of a number of tests conducted on a crude oil to determine its value. It provides an estimate of the yields of fractions of various boiling ranges and is therefore valuable in technical discussions of a commercial nature. The fractions produced can be analysed as produced or combined to produce samples for analytical studies, engineering, and product quality evaluations. The method used in this work to obtain the experimental molecular weight curve was performed under conditions established in ASTM D 482 .The properties of most light weight distillate Arab oil are: API grade density and specific gravity at 15.6 o C is measured and simulated under standard ASTM D1298.
The experimental results for above physical properties to this type of Libyan crude oil is done by automatic distillation column as illustrated in next figure. Figure 1 . Automatic distillation tower The more extensive the extractive and transforming processes an oil undergoes, the more "severe" is the oil's processing. Terms such as "mildly" and "highly" are also used to describe the degree of processing. Within the base oil category, the unrefined base oils contain the highest levels of undesirable components, have the largest variation of hydrocarbon molecules and in the case of distillate base oils, have shown the highest potential carcinogenic and mutagenic activity. Because of the "subtractive" nature of base oil processing, streams that have been "severely" or "highly" processed have much lower levels of undesirable components, a narrower range of hydrocarbon molecules and have demonstrated very low toxicity. The following figure illustrated the schematic process for production the lubricated oil.
3-Results and Dissuasions:
El-Wafa crude oil is a types of Libyan crude oil used for our experimental work to examine the possibility of production the lubricated oil. This done by measured the physical and some chemical properties at laboratories of Libyan petroleum Institute, with supporting the results by use modern software [HYSYS Program]. The results of physical and chemical properties measurements for this crude oil with different test methods as summarized in the table (2) comparatives with results of modern software use. El-Wafa crude oil field is one types of Libyan crude oil used for our experimental work to examine the possibility of production the petrochemical, lubricated oil from any crude oil and to find out the extent of convergence between laboratory results with the theoretical results of advanced programs statistically as illustrated in figure 2 . This done by measured the physical and chemical properties at laboratories of Libyan petroleum Institute, with supporting the results by Aspen HYSYS V8.4Program. shows the relationship between temperature and the mole percentage for distilled crude oil of Blend-3 (Amena oil field ) by ( ASTM D2887) and theoretically by using a computer program developed by Aspen HYSYS where there was a ratio of mole percentage ranging between 27 and 79% of oil which is the significant for production lubricated oil as well as have big range of molecular weights , also observed congruence much in practical results and theoretical for this field when grades thermal between 200 and up to 400 C o until the emergence cutoff oil were obtained difference significant between there results, but this difference increased when grades thermal heavy component too (asphalt) after 800 C o and attribute this to the presence of impurities content with this crude oil. The volume percentage of El-Wafa oil mix field (Blend-2) for cut off suitable for lubricating oil is found between 65 and 93 % by Aspen HYSYS as shown in figure 4 . We didn't found experimentally the cutoff of their oil fairly good ranging from 200 to 560 g / mole, so impossible to get their cut off for lubricated oil production. 
4-Conclusions:
The following conclusions are drawn from the present work: 1. Blend-2 ( El-Wafa field) is not suitable for production the lubricated oil at atmosphere distillation pressure because ,it has a small molecular weight of cut off in the range of 370 to 560 
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